Police officers often continue to face numerous threats and stressors in the aftermath of a disaster. To date, posttraumatic growth (PTG) has been studied primarily in the context of significant trauma; thus, it is not known whether stressful life events are associated with PTG. This study 
| INTRODUCTION
Hurricane Katrina marked the worst natural disaster recorded in the U.
S. history when it struck the Gulf Coast in 2005, requiring the largest emergency response effort ever recorded (Knabb, Rhome & Brown, 2005) . First responders and law enforcement officials present during and after the disaster experienced extraordinary levels of physical and psychological distress (Center for Disease Control [CDC], 2006) .
Although research shows that the rate of posttraumatic stress disorder (PTSD) in police officers following Hurricane Katrina was about three times that of the general population (Agaibi & Wilson, 2005; CDC, 2006; West, Bernard, Mueller, Kitt, Driscoll, & Tak, 2008) , psychological growth appears to be more common than psychological disorders following a traumatic event (Agaibi & Wilson, 2005; Tedeschi & Calhoun, 2004) . The construct of posttraumatic growth (PTG) is still not well understood (Maercker & Zoellner, 2004; Zoellner & Maercker, 2006 ), but it may be an important factor for first responders who must regularly cope with stressful events. To date, PTG has been studied primarily in the context of significant trauma such as breast cancer (Cordova, Cunningham, Carlson, & Andrykowski, 2001) , disasters (McMillen, Smith, & Fisher, 1997) , and sexual assault (Frazier et al., 2004) . However, it is not known whether more ordinary stressful life events are also associated with PTG. In light of the American Psychiatric Association's (2013) broadened definition of stressor as a prerequisite for a diagnosis of PTSD in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, it may be useful to gain greater understanding of the relationship between stressful events and PTG.
Although Hurricane Katrina was a significant traumatic event, police officers faced numerous threats and stressors in the aftermath of the disaster. In addition to law enforcement, police officers were involved in search and rescue efforts and violence related to crowd control. Moreover, hurricane damage required the use of temporary facilities, impeded communication, and isolated police officers from their families and colleagues. In addition, they were required to work longer hours, experienced sleep loss, lived in temporary and inclement housing, and were under constant media scrutiny (Baum, 2006; West, Bernard, Mueller, Kitt, Driscoll, & Tak, 2008) . Thus, regardless of whether police officers experienced the hurricane, resultant conditions continued to provide stressors.
Studies have shown that moderate levels of stress lead to the highest levels of growth, whereas too little or too much stress are less likely to lead to growth in the wake of trauma (e.g., Dekel, Mandl, & Solomon, 2011; Joseph, Murphy, & Regel, 2012) . Other studies reveal a positive relationship between posttraumatic stress and PTG, without mention of a particular point at which too much stress is detrimental (e.g., Kashdan & Kane, 2011; Pietrzak et al., 2010) . Some of these findings may be due to differences in the types of stressors (e.g., health, work, and social) or the types of participants (e.g., veterans, parents, and patients) examined in each study. It is also likely that modifying variables that either hinder or promote PTG and associated cognitive processes are responsible for the variation observed between posttraumatic stress and PTG. Researchers have been paying more attention to these potential modifying factors, with a focus on uncovering what facilitates PTG. To date, researchers have viewed PTG as a process that follows a traumatic event (e.g., exposure to physical attack, natural disaster, and severe accidents), rather than more moderate stressful life events (e.g., illness, promotion, and death of a loved one). However, because of the evolutionary benefits of growth following stress (Christopher, 2004) , in the present study, we were interested in exploring whether stressful life events (positive and negative) were associated with PTG in the aftermath of Hurricane Katrina.
From a biopsychosocial-evolutionary standpoint, Christopher (2004) stated that growth is a natural outcome from experiencing stressful events. He further identified three factors that determine whether a stress response becomes adaptive or maladaptive. These are biological resilience (i.e., the ability to balance the nervous system and emotion regulation), quality of social support, and the ability to transform an experience into learning and meaning. However, the stress response is complex and is not a dichotomy between adaptive and maladaptive (Christopher, 2004) . Although stress resulting from life events can either exacerbate psychological problems or promote well-being (Tedeschi & Calhoun, 2004) , stressful life events in general have varying effects on well-being and life satisfaction, regardless of whether they are positive (e.g., promotion, birth of a child, and marriage) or negative life changes (e.g., death of a loved one, injury, and serious illness; Luhmann, Hofmann, Eid & Lucas, 2012) . Early successes in coping with stressors often relate to the experience of growth following a stressful life event (Ashokan, Sivasubramanian, & Mitra, 2016; Tedeschi & Calhoun, 2004) . Thus, optimistically speaking, the greater number of stressful life events one endures the more potential for PTG. Tedeschi and Calhoun (2004) posit that PTG may occur after an event of "seismic proportions." However, other researchers (e.g., Christopher, 2004; Joseph et al., 2012; Joseph & Linley, 2006) suggest that growth occurs as a normal process of dealing with stressors throughout life. According to Joseph (2004; 2006) , growth can also occur through a gradual breakdown and rebuilding of one's worldview.
| POSTTRAUMATIC GROWTH
PTG describes a process in which positive and profound change occurs in one or more aspects of an individuals' life following a traumatic event (Lindstrom, Cann, Calhoun, & Tedeschi, 2013; Tedeschi & Calhoun, 2004) . Tedeschi and Calhoun (1996) theorize that PTG occurs as a result of struggling with a changing worldview following a traumatic event through the challenging of fundamental life schemas and core beliefs (Lindstrom et al., 2013; Tedeschi & Calhoun, 2004) .
The growth occurs as a result of grappling with the "new reality in the aftermath of trauma" (Tedeschi & Calhoun, 2004, p. 5) . Moreover, the cognitive rebuilding that occurs during the process of PTG is more resistant to future trauma (Tedeschi & Calhoun, 2004 ).
However, it may be that the type of growth described by the construct of PTG also occurs as a result of more common life events that may engender feelings of stress. In examining growth from a biopsychosocial-evolutionary perspective, Christopher (2004) suggested three positive adaptations to stress: improved relationships, increased self-confidence, and a greater appreciation for life. These align with the construct of PTG, which is theorized to include the following five factors: (a) increased appreciation of life and change in priorities, (b) closer personal relationships, (c) increased sense of resilience and personal strength, (d) awareness of new directions and possibilities for one's life, and (e) spiritual development and/or a sense of meaning (Tedeschi & Calhoun, 1996) .
Despite the intuitive view that PTG describes positive adaptation to crises, there has been discussion in the literature questioning whether PTG is a positive outcome or if there are also negative aspects. (PTG has also been examined as a coping process rather than as an outcome.
See Zoellner and Maercker [2006] for a review.) Research investigating relationships between PTG and both positive and negative psychological variables is inconclusive (Zoellner & Maercker, 2006) . Accordingly, Marker and Zoellner (2004) proposed the Janus face model of PTG, which suggests that PTG has a constructive side, but it also has a deceptive and illusory side that serves as a short-term balm to manage the after-effects of trauma. This illusory side functions as a form of denial or avoidance and is often associated with psychological maladjustment (Maercker & Zoellner, 2004) . Therefore, further research is needed to better understand the construct of PTG. There is, however, ample evidence that positive growth can occur following a traumatic event.
In addition, longitudinal research indicates that positive PTG occurs after some time has passed (Zoellner & Maercker, 2006) . Researchers agree that PTG seems to be a multidimensional construct wherein personal variables, social support, and the experience of distress affect the development of PTG (Tedeschi & Calhoun, 2004; Zoellner & Maercker, 2006) . The current study examines personal variables of gratitude, satisfaction with life, social support, and stressful life events in relation to PTG. In the present study, the moderating variables of gratitude, social support, and satisfaction with life are factors that would suggest the positive, functional aspect of PTG (Zoellner & Maercker, 2006) .
| PROTECTIVE FACTORS: POSITIVE EMOTIONS AND SOCIAL SUPPORT
According to the broaden-and-build theory of positive emotions (Fredrickson, 2003) , positive emotions (e.g., joy and gratitude) buffer against stress and help to increase resilience. Positive emotions also appear to "undo" the negative physiological effects of stress (Fredrickson, 2003) . Several researchers have provided support for the broaden-and-build theory. For instance, in a study of postdoctoral research fellows (N = 200), Gloria and Steinhardt (2014) found that positive emotions had both a direct and indirect relationship with resilience to stress. In addition, Zoellner, Rabe, Karl, and Maercker (2008) found that among the 102 motor vehicle accident survivors, the positive emotions of openness and optimism accounted for 19% of the variance in PTG. Finally, Fredrickson, Tugade, Waugh, & Larkin (2003) found that positive emotions, following the terrorist attacks in the United States on September 11, 2001, fully accounted for the relationship between resilience before the crisis and growth (i.e., life satisfaction, optimism, and tranquility) postcrisis. The most common positive emotion people reported after September 11 was gratitude (Fredrickson, 2003) . Thus, gratitude may be an important personality variable influencing the process of adaptive PTG.
Gratitude is a feeling of deep appreciation or thankfulness. Individuals with a grateful disposition consistently feel this emotion of appreciation and thankfulness over time and across situations (Emmons & Crumpler, 2000) . Furthermore, people with grateful dispositions appear to possess higher prosociality, well-being, and spirituality, as well as have more positive emotions and less depression and anxiety (McCullough et al., 2002) . Researchers have just begun to examine gratitude in relation to PTG. Ruini and Vescovelli (2013) Zhou and Wu (2016) found that gratitude was a stable predictor of PTG among 315 adolescents who had survived an earthquake. However, gratitude has not been assessed among police officers within the context of their stressful life events nor has it been evaluated as a potential moderator between stressful life events and PTG.
Although gratitude is related to satisfaction with life, they are distinct constructs (McCullough, Emmons, & Tsang, 2002) . Satisfaction with life is a person's self-assessment that his or her life is meeting expectations (Diener, Emmons, Larsen, & Griffin, 1985) . It is strongly associated with the experience of positive emotions. Kuppens, Realo, and Diener (2008) found in a study across 46 countries that positive emotions were twice as strongly related to satisfaction with life than negative emotions. Satisfaction with life has also been found to be positively associated with self-esteem and sociability and negatively associated with factors such as neuroticism, emotionality, impulsivity, and symptoms of PTSD (Diener et al., 1985; McCanlies, Mnatsakanova, Andrew, Burchfiel, & Volanti, 2014) . Triplett, Tedeschi, Cann, Calhoun, and Reeve (2012) Social support is a well-documented buffer against stress and is a factor related to PTG in the literature. Most studies demonstrate the benefit of social support for trauma survivors within the context of disclosing and talking through traumatic experiences (Ullman, 2014; Tedeschi & McNally, 2011; Frazier, Tashiro, Berman, Steger, & Long, 2004) . Confiding in a close friend, colleague, or relative may assist trauma survivors in the process of transforming their experience into one of learning and meaning as well as prevent them from feeling completely overwhelmed with posttraumatic stress (Paton & Norris, 2014) . However, the research regarding social support and PTG among police officers is not as clear. In a qualitative study (N = 19), Evans, Pistrang, and Billings (2013) 
| Assessment of demographic characteristics and alcohol use
Officers reported information on age, sex, race, and the number of alcoholic drinks consumed per day. Race was reported as "Caucasian," "African American," "Asian," and "Other." Due to small numbers, officers who listed Other were combined with Caucasian. The number of alcoholic beverages drank per day was reported as "Never or 1-2," "3 or 4," to "≥ 5."
| Assessment of involvement in Hurricane Katrina
Officers reported whether they worked in the New Orleans, Louisiana geographic area, as a sworn officer during the Hurricane Katrina storm as "yes" or "no." Level of involvement was reported as "heavy involvement," "moderate involvement," "light involvement," or "does not apply, did not work during Hurricane Katrina." Due to the extreme stress associated with working both during and after the hurricane, all officers were included in this study regardless of their response to level of involvement; however, level of involvement was a covariate in the current study.
| Recent stressful life changes
The Recent Life Changes Questionnaire is used to assess the occurrence of a wide range of common stressful life events that can be perceived as being either positive or negative, but may result in stress. For this study, we used the 74 life change events as described in Miller & Rahe (1997) , which consist of health, work, family, home, personal, social, and financial questions. Participants were asked to mark either "yes" or "no," to indicate if they had experienced any of the events within the last 6 years, the time period since Hurricane Katrina. Examples of health events are "Major dental work" and "An illness or injury that kept you in bed for more than a week or sent you to the hospital."
Examples of work events include "Change to a new type of work," "Trouble with your boss," and "Laid off." Examples of family/home events are "Move within same city or town," "Birth of child," and "Death of child." Examples of personal/social events are "Change in personal habits," "Change in social activities," and "Falling out of a close personal relationship." Lastly, examples of financial events are "Major loss of income," "Loss/damage to personal property," and "Major purchase. " Miller and Rahe (1997) used proportionate scaling to measure the magnitude of each event and then assigned each event a specific value, which is referred to as a "life change unit" (LCU; Miller and Rahe; . The LCU values for each positive response were summed to calculate a total life stress score. The mean total life stress score for this population was 659.3 (SD = 385.4).
| Posttraumatic Growth Inventory (PTGI)
The PTGI is a 21-item inventory utilizing a 6-point scale, ranging from 0 (I did not experience this) to 5 (I experienced this change to a very great degree). This scale measures how successfully an individual adapts to and grows following a traumatic incident (Tedeschi & Calhoun, 1996) .
Growth is determined by positive change in five subfactors that include relating to others, new possibilities, personal strength, spiritual change, and appreciation for life. Sample questions include "I changed my priorities about what is important in life," "I can better appreciate each day," and "I discovered that I'm stronger than I thought I was."
An overall score was determined by summing the individual scores.
The mean PTG score in this population was 42.5 (SD = 28.2).
| Interpersonal Support Evaluation List (ISEL)
Social support was measured using the ISEL (Cohen & Hoberman, 1983) . It is used to assess the availability of four different types of sup- 
| Satisfaction with Life Scale
The Satisfaction with Life Scale is designed to measure global cognitive judgements of one's satisfaction with their life (Diener, Emmons, Larsen, & Griffen, 1985) . It is a 5-item inventory utilizing an 8-point scale ranging from 0 (strongly disagree) to 7 (strongly agree). Sample 
| Gratitude
Gratitude, or the expression of appreciation for people or things in one's life, was measured using the Gratitude Questionnaire-6 (McCullough, Emmons, & Tsang, 2002) . It is a 6-item Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree) designed to measure dispositional gratitude. Sample questions include "I have so much in life to be thankful for," "When I look at the world, I don't see much to be grateful for," and "Long amounts of time can go by before I feel grateful to something or someone." A total score was calculated by summing the scores (scores for Items 3 and 6 are reverse coded).
Higher scores reflect more gratitude and positive emotions such as hope and optimism. The total score was used in this study. The mean gratitude score in this population was 34.8 (SD = 7.3) with a Cronbach's α of 0.88.
| STATISTICAL METHODS
Descriptive statistics were used to characterize the study population.
Pearson correlation analysis was used to evaluate associations between study variables. Because certain demographic variables are associated with coping strategies that may influence PTG in police officers' (Hall, Hobfall, Canetti, Johnson, Palmieri, & Galea, 2010; Linley & Joseph, 2004; Maitlis, 2011; Stanton, Bower & Low, 2006) age, race, and sex were controlled for in the analyses. Haarr and Morash (1999) found that level of stress and coping strategies differed among police officers based on sex and race. In addition, it is well documented that alcohol abuse is common within the field of law enforcement and is related to ineffective coping skills, higher levels of stress, and higher involvement in Hurricane Katrina (Heavey et al., 2015; Swatt, Gibson & Piquero, 2007; Violanti et al., 2011; Willman, 2012) . Therefore, alcohol use was also controlled for in the analyses. Finally, in order to evaluate stressful events that occurred post Katrina, we controlled for level of involvement in Hurricane Katrina.
Prior to conducting the regression analyses, a test of multicollinearity was conducted. None of the variance inflation factors were higher than two, indicating that multicollinearity was not a problem in this study. Hierarchical multiple regression was then used to evaluate the moderating effects of gratitude, satisfaction with life, and social support on the association between stressful life events, as measured by the total life stress score (sum of LCUs), and PTG. Hierarchical regression consists of three steps. In the first step, the covariates (i.e., age, race, sex, alcohol use, and level of involvement) were entered in the regression model. In the second step, total life stress score and one of the moderators were entered in the regression model.
In the third step, the interaction term between the total life stress score and the moderator was entered into the regression model. These three steps were repeated for each of the moderators resulting in a hierarchical multiple regression that evaluated the association between total life stress score and PTG with gratitude as the moderator, another series of regression models evaluating the total life stress score and PTG with satisfaction with life as a moderator, and lastly three that evaluated social support as a moderator. All analyses were performed using SAS version 9.2 (SAS Institute, Cary, NC).
| RESULTS
Of the 113 participants, most were male (n = 86) and Caucasian/Other (57.8%; Table 1 ). The average age for this population was 43.2 years old (SD = 9.1), and the majority (57.3%) had fewer than two alcoholic drinks per day. Most of the officers were married (58.9%) and had attended at least some college (58.9%). Approximately, 37% of the officers reported heavy involvement in Hurricane Katrina and 25% reported moderate involvement, whereas 18% reported light involvement. Twenty percent of the officers reported no involvement in Katrina.
Mean satisfaction with life scores among female officers was 23.9 (SD = 6.9). Mean gratitude scores and social support scores were 36.9
(SD = 5.3) and 92.9 (SD = 19.0), respectively. Mean total life stress scores among female officers was 675.1 (SD = 396.9), and mean PTG scores were 55.3 (SD = 32.5). Among male officers, mean satisfaction with life scores, gratitude scores, and social support scores were 23.0 (SD = 7.8), 34.1 (SD = 7.7), and 86.7 (SD = 22.0), respectively. Mean total life stress scores among male officers was 646.8 (SD = 383.4), and mean PTG scores were 38.5 (SD = 25.7).
The correlation matrix shows that total life stress scores and PTG were positively correlated (r = 0.23, p < .05; Table 2 Table 3 shows the results when the demographic and lifestyle covariates only were entered into the regression model. To further examine the interaction effects, the regression of PTG on different levels of total life stress scores and gratitude was plotted. Total life stress scores and gratitude were estimated at one standard deviation above and below their means (Aiken & West, 1991 ; Figure 1) . The results show that total life stress scores are positively associated with PTG. Furthermore, the results show the moderating effects of gratitude on the relationship between total life stress scores and PTG. Although the protective effect of gratitude can be seen at all levels of total life stress scores, the level of protection was highest when the mean total life stress scores were the highest. In this case, police officers with higher mean total life stress scores and higher gratitude were more likely to report PTG compared to officers with low mean total life stress scores and gratitude.
| Gratitude

| Satisfaction with life
The demographic and lifestyle covariates were entered in the first step of the hierarchical regression (Table 4) . Because the dependent and independent variables are the same, the results did not differ from the results reported above (Table 3) Satisfaction with life 23.9 ± 6.9 22.9 ± 7.9 23.2 ± 7.7
Gratitude score 36.9 ± 5.3 33.9 ± 7.7 34.7 ± 7.3
Total life stress score 674.9 ± 396.7 654.3 ± 383.9 659.3 ± 385.4
Posttraumatic growth scores 55.3 ± 32.5 38.9 ± 25.7 42.9 ± 28.3
Alcohol use total score 2.9 ± 2.6 5.1 ± 5. 
| Social support
Similar to gratitude and satisfaction with life, the first regression model contained the covariates. The results did not differ from those previously reported (Table 5) . F(5, 91) = 1.92, p = .10. The total variance in PTG explained by the addition of total life stress scores and social support in the second step was 16%, F(7, 89) = 2.46, p ≤ .05. Consistent 
| DISCUSSION
The purpose of this study was to investigate the relationship between the level of stressful life events and PTG in police officers (N = 113) serving in the geographic area affected by Hurricane Katrina and Rather than evaluating traumatic events in relation to PTG, this study is novel in that it examined whether PTG was associated with positive and negative life events that may be perceived as stressful.
Previous studies have indicated that stress and PTG have a curvilinear relationship in the shape of an inverted "U" (Dekel et al., 2011; Joseph et al., 2012) . The curvilinear relationship suggests that moderate levels of stress promote more growth than too little or too much stress.
Our findings demonstrated a linear relationship between total life stress scores and PTG; a higher total life stress score predicted higher levels of PTG. The unique cohort in the present study may explain the divergence in findings. It may be that police officers handle common life stressors differently than other populations. Previous studies have shown that police officers may utilize maladaptive coping, such as alcohol use, to cope with occupational stressors (Grubb, Brown, & Hall, 2015) . However, Larsson, Kempe, and Starrin (1988) found that Swedish police officers (N = 54) did utilize different and more effective stress appraisal and coping strategies than ordinary individuals in stressful situations. The authors suggested that stress inoculation (i.e., resilience to stress) may be a factor. This is supported in other literature, which indicates that overcoming a number of challenging stressful events develops individuals' ability to successfully cope with subsequent stressors (Ashokan et al., 2016) .
Researchers have also suggested that individual factors, such as personality and social variables, influence the development of resilience to stress (Ashokan et al., 2016; Joseph & Linley, 2006) . Thus, it is possible that, due to the stressful nature of police work in addition to the stressors present in the aftermath of Hurricane Katrina, the officers in the current study may have habituated to stressful events over time. According to Larsson et al. (1988) , career changes within the police force generally occur before the age of 40. The mean age in our study was 43. Although the association between gratitude and PTG has not previously been assessed among police officers, there are studies that have highlighted its benefits and association with PTG in individuals who have experienced trauma (Chun & Lee, 2013; Fredrickson et al., 2003; Vernon, 2012) . Lies, Mellor, and Hong (2014) PTG and life satisfaction (Triplett et al., 2012) . Although meaningmaking was not studied in the present sample, it is possible that the officers found meaning in the 7 years since Hurricane Katrina.
One could argue that they had ample time to process and reflect on their stressful experiences surrounding the disaster allowing for increased meaning-making and PTG.
Police officers often abstain from seeking help in the form of social support in times of stress due to perceived stigma, confidentiality concerns, and other barriers (Carlan & Nored, 2008) . Some researchers have found that although police officers recommend that their colleagues seek support, they often neglect to do so themselves (Evans et al., 2013) . A few studies have demonstrated that social support yields positive outcomes for law enforcement officers, including reduced stress and decreased burnout (Fusilier, Ganster, & Mayes, 1987; Louw, 2014; Patterson, 2003) . The results of this study add to Although there is a substantial base of literature on coping with stress and trauma, researchers have more recently shifted to examining potential positive outcomes following adversity (Joseph & Linely, 2006) . It is still unknown if PTG is always related to positive outcomes. The PTGI measures perceived growth, rather than actual growth. Frazier et al. (2009) found no relationship between perceived and actual growth in their sample of 122 college undergraduate students. However, they may have measured too soon after the reported trauma and that sample was from a very young demographic. Researchers have suggested that measurement using the PTGI differs between undergraduates and older participants (Cordova et al., 2001) . Future research could examine PTG in relation to PTSD symptoms in police officers.
Several limitations should be considered when interpreting these results. First, the sample size was relatively small with a response rate of 49%. Police officers who chose to respond to the surveys may differ from those who did not respond. We did not have any information on nonresponders. Moreover, the sample consisted of police from one geographic area. Second, recall bias is a possible factor, as this was a retrospective study utilizing self-report surveys.
To mitigate this limitation, Hurricane Katrina was used as the index 
